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Introduction

Designated as an estuary of national significance by Congress in 1987, Long Island Sound (LIS) is home
of flora and fauna, with over Iltisaruestualyéfyecreationd,i o n
commercial, and socioeconomic value. The Sound is bordered by the states of Connecticut and New Yor
watershed area extending through Massachusetts, New Hampshire, Vermont, Maine, and Quebec that e
16,000 square miles. Nearly nine (9) million people live within the watehsiscoe &@veubjee, tihéh8ound
effects of increased nutrient loading as a result of urbanization and changéadh4and use (Latimer

The term "hypoxia" means low dissolved oxygen (DO) concentrations in the water. Marine organisms net
low concentrations, depending on the duration and the size of the area affected, can have serious conse
ecosystem. As defined by the Long Island Sound Study (LISS), hypoxia exists when DO drops below a c
milligrams per liter (mg/L), although ongoing national research suggests that there may be adverse affect
even above this level. Nutrients, especially nitrogen, fuel the growth of microscopic algae called phytopla
The phytoplankton die and settle to the bottom. Bacteria break down the organic material from the algae
while using up oxygen. Seasonal weather patterns, particularly during the summer months, exacerbate tf
loading. Calm weather patterns limit the mixing of the water column and replenishment of oxygen to the &
resultingandecrease in bottom water DO over the coursHypakie @omditions are mainly confined to the
western Sound.

In resportedhe critical need to document summer hypoxic conditions in Long Island Sound, the Cannectic
Energy and Environmental Protection (CT DEEP) and the Interstate Environmental Commission (IEC) hs
oxygen, as well as other key water quality parameters rele\@gi.tdHigpepiart presents a summary of
datzollected by CT DEEP and IEC during the 2021 hypoxia season.
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Methods Overview

Since 1991, CT DEEP has conductedranmatevatimequesity monitoring program amémsic&hysico
parameters (temperature, salinity, DO, pH, and water clarity), nutrient samples, and plankton samples ar
from 17 sites on-eoyeat basis. Beginninguimenaidd extending thr&eptemder, an additional survey is

added that samples up to 48 stations every othecheamictd paingeicienrs ¢. 1

IEC has conducted summer season monitoring in the far Western LIS (WLIS, Figure 1, map inset) and th
since 1991. Since 2014, | EC6s monitoringpg progr
it with CT DEE P-0hemigalrdatagfrona 28 statibng Weeldy @lonly with husrienpdaty lsweekl
(Figurg. Beginning in October 2018, IEC expanded its WLIS monitorirrgyandgram to sample year

The Long Island Sound Integrated Coastal Observing System (LISICOS) was established in 2003 as a ct
regional/national ocean observing system. The system was conceptualized as part of a water quality mol
that combined the traditidraseshipoint sampling surveys with cetitiewsampigg stations. LISICOS
continuously monitors in situ water quality parameters and meteorological parameters at up to eight stati
Sound. Sensors are attached to a moored buoy at surface, middle, and bottom depths. Data are transmi
in redime via satellite where they are stored in a database and upielasiéEhto shstens I€ @Sintained

by the Universi@ypohecticut.

CT DEEP and IEC data provide a snapshot of hypoxic conditions during a specific timeframe while the L
continuous measurement of hypoxia at specific buoy locations. Together, these monitoring programs are
characterize the extent and duration of hypoxia across LIS. Both types of data contribute to a better unde
hypoxia in LIS.

Further information on sampling and analytical methods for water quality pararregipre\eash be found in the
DEEIECandISICQuality
Assurance Project Plans.

Di ssolved oxy . » o
22 stations a e T e A
stations are incorporated intc Al \
maps and areal estimates th:
presented in this report. The | ,
stations (A1, A2M, A3, AB, A |-
HC1, HC, B1S, B2, B3M, B4 [*

open water portions of the W | Menitoring Stations £ s =
Narrows . DO d in Long Island Sound oazm 02
embayment stations are not | iR buoys g B

Station Type fon o L

areal eStlmateS # Inactive Station e

&  USICOS Buoy
Summer Station

03

9
Year Round Station Yoe12
0 5 10 20 Miles
0AT gaom N Western Long Island Sound
$8-405 0 5 10 20 Miles.
Map by: Jessica Bonamusa 1125119 8403
I Envi C s Si Esri, DeLorme, GEBCO, NOAA NGDC, and other contributors.

Figure 1. Hypoxia Monitoring Stations in Long Island Sound
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CT DEEP collects monthly surface and bottom water samples from ten stations (triangles asd ¢8cles, Figu
for phytoplankton community analyses. Stations
phytoplankton population structure and edoftheer si t
phytoplankton material s f r om Zhahgeanddij Biifplesare pracéssed
and analyzed by researchers with the Marine Sciences Department at the University of Conresatigut. Colle
methods are available in an ERAajigrégedrance PrajeReBldis are detailpdoject resabmitted to CT DEEP
annually. Results from 2021 are not yet available.

CT DEEP also collects monthly composite water samples and conducts oblique plankton to&$drom six sta
zooplankton community analyses. Samples are processed and analyzed by researchers withinehe Marine
University of Connecticut. Collection methods and processing methods areCavalitables smisam EPRAr asuiavEsch
Similarly to the phytoplankton surveys, results from the zooplankton @nogys es @edneitsdd darCd DEEP
annually. Results from 2021 are not yet available.

Figur2 Location of Plankton Sampling Stations across Long Island Sound
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Quality Assurance

The IEC and CTDEEP have been collecting data from the Sound since 1991. Both IEC and l@fiDEEP prog
quality data. IEC and CTDEEP sample collection and handling pragsutoves] dpe alitlifasd unabPéidoject Pl
(QAPPs) and rrsggloific standard operating procedurése(SQirsssé@nhyperlinks to program quality assuranc
documents). Shared program goals include Aaintalatapasmof collected information and monitoring the ext
hypoxia within the Sound throughout the summertime (I&eplenbénjdogissasls achievement of the
Comprehensive Conservation and Management Plan (CCMP) for restoring LIS.

Measures of data quality include completeness, representativeness, and comparability.

In 2021, IEC achieved an overall completeness rate of 95%. While all runs were completed ablscheduled, ¢
to be collected or processed due to equipment malfunctions a@il&deERa@yrapEteh®64 sta2idPlvisis in
DEEP missed 40 statolurevisite cancellation of the WQJAN21, WQFEB21, and CHFEB219surveys becaust
pandemic, resulting in a 90.1% completeness rate for 2021.

IEC and CT DEEP met their data quality objectives for representativeness and comparab#iBsas specified i
Station locations for both programs were chosen to be

representative of ambient condiiads.Riood the

expansi on o froundEh@nisingmithefglk am t o year

of 2018, both programs sample representative temporal

conditions. Most sampling and analytical procedures have

remained unchanged over the course of the monitoring

program. Consistent field and laboratory procedures, well

documented by the appropriate SOPs, help ensure consistent

and reproducibleQiziity Control checks performed by the

programsd analytical | aboratories, including co
calibration verifications (CCV), blanks, duplicates, and spike

samples, are used to flag

suspect data and to ensure

accuracy and precision of

the results. Additionally, CT

DEEP&6s analytical

laboratory participates in a

multlab comparison

program that provides data specifically to asgesslitseabldiiy tomparable to
several other laboratories located in the NeAtieast aedidfig of the United States.
IEC began participating inl@ficorafarison program in 2019.
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